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Description 


Apparatus for Controlling a Fluid 

Discharge 

Technical Field 

[0001] The present invention relates generally to an apparatus 
for controlling a fluid discharge through an opening in a 
conduit. More particularly, the present invention relates to 
flow control valves utilizing clam shell type controlled 
gates mounted to the exterior of a hydraulic flow conduit 
for positive discharge fluid flow control through the hy- 
draulic conduit while minimizing the occurrence of fluid 

cavitation at the conduit outlet or opening. 
Background of Invention 

[0002] Various fluid control valve technologies are well known in 
the prior art, in looking particularly at relatively large size 
heavy duty control valve apparatus that are generally in- 
corporated at the outlets of large hydraulic conduits, par- 
ticularly in river, dam, and canal outlet works, or bypass 
lines, and energy dissipators that are either submerged 


(completely within the fluid) or free releases (open to at- 
mosphere) at the valve outlet. The purpose of these valves 
is to variably restrict fluid discharge flow through the out- 
lets, and are preferably controllable between a fully open 
position and a fully closed position, wherein in the fully 
closed position the valve has a minimal amount of fluid 
leakage that is acceptable for its intended use. Prior art 
heavy duty control valve and / or gate apparatus has in- 
cluded jet flow gates, fixed cone valves, tube valves, slide 
valves, wheel valves, mounted valves, radial valves, top 
seal radial valves, roller gate valves, needle valves, hollow 
jet valves, ensign valves (upstream control), and butterfly 
valves. These valves are positioned in line with the outlet 
and by their design nature interfere or are "in stream" with 
the fluid flow as a means for controlling the fluid flow 
through the valve outlet. Therefore, the aforementioned 
valves are generally of the type that are mounted within or 
inside of the conduit and extend with a control structure 
or apparatus from the inside of the conduit to the exterior 
of the conduit. 

[0003] There are inherent disadvantages to mounting the valve 
within the conduit and in the fluid flow stream; firstly, the 
valve surface may contain changes in curvature, disconti- 


nuities, vanes, or shafts, and the like which make it diffi- 
cult for the flow to follow the surface and may cause flow 
separation that can lead to cavitation. This aforemen- 
tioned cavitation in the conduit stems from low hydraulic 
pressure pockets, that reach the fluid's vapor pressure 
immediately downstream of the valve surface (for example 
a surface discontinuity) at the fluid conduit interface, 
wherein the pocket becomes a gas trapped within the liq- 
uid. Picturing a valve inside of a conduit disrupting fluid 
flow one could draw the analogy to an airplane wing pass- 
ing through a fluid such as air and by necessity the wing 
passing through the air creates high and low pressure 
pockets. In the fluid in a valve this causes difficulty in that 
the low pressure pockets typically cause a phase change 
of the fluid from a liquid to a gas, wherein the gas bub- 
bles recompress in the fluid downstream of the valve back 
to their original phase of being a liquid. The problem with 
this recompression of the gas bubble within the fluid flow 
is that it occurs quite violently and can cause damage to 
valve surfaces in addition to causing a high level of noise. 
If the recompression of the gas bubble occurs not adja- 
cent to a valve surface, say in midstream flow in a conduit, 
the result is typically only noise and not valve surface 


damage, however, the recompression of the gas bubble 
can hinder the passage of debris within the fluid through 
the valve. The second inherent disadvantage to mounting 
the valve within the conduit and in the fluid flow stream is 
that when the valve is in the fully open position, the valve 
still remains to some extent in the conduit or in the fluid 
flow stream. This results in the inability of a valve to allow 
full free flow of the fluid within the hydraulic conduit, in 
addition to causing some disruption of fluid flow, which 
again can increase the risk of fluid cavitation as previously 
described. In addition, maintenance and inspection of the 
aforementioned valves is made more difficult by having 
the valve operational structure within the hydraulic con- 
duit, making access to the valve operational structure 
more time consuming. 
[0004] The aforementioned problems with the previously de- 
scribed prior art valves have led to the development in the 
prior art of another type of valve that uses only the exter- 
nal area of the conduit for the valve structure or appara- 
tus. One type of this prior art valve is called a clamshell 
gate type of hydraulic flow control valve. The principal ad- 
vantage of the clamshell type valve is that the interior of 
the hydraulic conduit is completely unobstructed when the 


clamshell type valve is in a fully open position and thus 
helps reduce the incidence of fluid cavitation as previously 
described. However, it must be noted that a clam shell 
type valve is typically a hydraulic conduit termination type 
valve, in other words the clam shell type valve is typically 
discharging submerged at the end or termination of the 
hydraulic conduit within the fluid or discharging at the 
end or termination of the hydraulic conduit to the open 
atmosphere. It would not be possible for the clamshell 
type valve to engage in fluid flow control within a hy- 
draulic conduit fluid flow system wherein the clamshell 
type valve outlet would continue fluid within a hydraulic 
conduit. 

[0005] However, clamshell type valves by their very nature in the 
design have a number of their own inherent problems; 
firstly, when the clamshell gate members are in the par- 
tially or fully open position, the conduit outlet is entirely 
upstream of the gate leading edge lips, which in turn 
causes the fluid flow discharge to "fan out" from the con- 
duit outlet, thus creating an unclean jet and associated 
problems when the fluid flow discharge is into a confined 
region such as an open flow channel, canyon, and the like 
by increasing the potential for fluid flow erosion damage 


extending perpendicular from the direction of the fluid 
flow out of the conduit outlet. Secondly, another disad- 
vantage of clamshell type valves in is the complexity of 
the mechanical structure required to pivotally open the 
clamshell valve members, which must be substantially 
symmetrically moved to one another to create a substan- 
tially balanced hydraulic load against the gate members. 
One prior art solution in this area is to use a single 
clamshell radial member to close over the conduit outlet 
which eliminates the mechanical complexity for a sym- 
metrically opening pair of clamshell gate members, how- 
ever, the hydraulic loads are significantly unbalanced as 
against the clamshell gate and require a heavy duty gate 
attachment and pivot / control structure. A third identified 
problem with clamshell type valves concerns fluid sealing 
between the conduit outlet and the clamshell gate mem- 
bers when the valve is the fully closed position. The sig- 
nificance of this third problem depends upon the applica- 
tion and use of the clamshell type valve that dictates an 
amount of acceptable leakage of the fluid when the valve 
is in the fully closed position. Resulting in that if leakage 
of the fluid is not tolerable to requiring a very small leak- 
age of the fluid when a clamshell type valve is in a fully 


closed position, the requirement for the sealing becomes 
more complicated between the conduit outlet and the 
clamshell gate members. 
[0006] a few similar examples in the prior art are in the U.S. 

Patent No. 3,998,426 to Isbester that discloses an appara- 
tus for controlling fluid discharge through an outlet of a 
conduit utilizing clamshell type gates that are pivotal or 
operable through either a plate slot arrangement or a 
yoke link arrangement. In Isbester the seal between the 
conduit outlet and the gates is either an axially movable 
collar with a seal on its end or an annular seal on the con- 
duit end itself without the axially movable collar. In addi- 
tion, Isbester discloses the use of a lip seal between the 
gate halves interface when the gates are in the fully closed 
position. Isbester mostly concerns the detail of the gate 
movement and control structure and does not go into any 
substantial detail relating to seal design or seal material 
specifics in association with a required valve closed con- 
dition leak rate that would be required for specific appli- 
cations. In U.S. Patent No. 2,742,324 to Kerensky dis- 
closed is a hydraulic discharge regulator utilizing a single 
pivoted clamshell gate for the end of a conduit. Kerensky 
also discloses a metal sealing ring or alternatively an in- 


flatable sealing ring between the end of the conduit and 
the clamshell, however, no additional detail on the sealing 
is disclosed. Similar to Kerensky in U.S. Patent No. 
3,123,334 to Hitz disclosed is a rotary gate valve also uti- 
lizing a single pivoted clamshell gate having a flow open- 
ing and a solid portion to close the end of a conduit with 
the seal between the conduit end and the gate being an 
conventional o ring that is in a prepared groove located at 
the end of the conduit, however, beyond the use of a con- 
ventional o ring, Hitz discloses no additional detail as to 
the specifics of the sealing between the end of the conduit 
and the gate. In this same area in using a single clamshell 
gate in U.S. Patent No. 5,692,470 to Sattler et al. discloses 
a throttle body that acts as a valve utilizing a single piv- 
otally attached clamshell gate that has an annular seal be- 
tween the gate and the throttle body with an option to 
spring bias the gate against the seal. However, Sattler et 
al. is differentiated in that the valve is a housing body as 
opposed to a conduit end, thus allowing more surface 
area for sealing, gate stops, and mounting of the gate as 
against the body. 
[0007] one final prior art example that utilizes flat sliding plates 
as against a conduit outlet being opposed to the afore- 


mentioned pivoted clamshell gates is in U.S. publication 
number US2002/0125455 Al to Kubitschek et al. that 
discloses a modified Isbester flow control gate valve hav- 
ing two approximately 45 degree inclined flat surfaces 
that have an opening the same size as the conduit internal 
diameter. In Kubitschek et al. the water flow is controlled 
by a rectangular pair of flat gate leaves that are operable 
to slide upon the inclined flat surfaces being held in place 
by gate guides with the sliding facilitated by an anti fric- 
tion material. Also, in Kubitschek et al. the movement of 
the gates is controlled by hydraulic actuators and sealing 
between the gates on the inclined flat surfaces uses a 
conventional o ring, also disclosed is a lip seal visor being 
an external separable assembly having its own positional 
actuator, there is no disclosure related to the seal re- 
quired between the o ring and gate interface when the 
valve is in the fully closed position. 
[0008] what is needed is a clam shell type valve that retains the 
inherent advantages of a clam shell type valve as previ- 
ously discussed being principally the unobstructed fully 
open position flow of the fluid within the hydraulic con- 
duit in conjunction with the reduced incidence of fluid 
cavitation, and at the same time overcoming the inherent 


disadvantages of the clam shell type valve for the fluid to 
fan out at the conduit outlet, a simpler structure for sub- 
stantially symmetrically controlling the clamshell gates 
movement, and the gates position to one another, and fi- 
nally to have a more sophisticated sealing system to re- 
duce the fluid leakage rate when the clam shell type valve 

is in the fully closed position. 
Summary of Invention 

[0009] Broadly, the present invention of an apparatus for control- 
ling a fluid discharge through an opening in a conduit in- 
cludes a conduit section including a conduit inlet, a con- 
duit interior, and a conduit exterior. The conduit section 
also includes a conduit outlet having a continuously 
curved perimeter surface defining the conduit opening 
that includes oppositely disposed concave sections and 
oppositely disposed convex sections, wherein the concave 
and convex sections are continuous. The convex sections 
are operational to reduce fan out of the discharge fluid 
from the conduit opening. The present invention also in- 
cludes a first arcuately curved gate member and a second 
arcuately curved gate member in conjunction with a 
means for rotatably mounting the first and second gate 
members externally to the conduit. The first and second 


gate members are operational to move from a fully closed 
position to a fully open position, the first and second gate 
members in the fully closed position are adjacent to the 
conduit outlet and have an adjacent interface to each 
other, as the first and second gate members transition to 
the fully open position from the fully closed position, the 
first and second gate members remain adjacent to the 
conduit outlet. The first and second gate members transi- 
tioning substantially symmetrically from the fully closed 
position to the fully open position remaining adjacent to 
the concave sections in the fully open position. Also in- 
cluded is a means for moving the first and second gate 
members between the fully closed position and the fully 
open position, wherein the first and second gate members 
are operational to control the fluid discharge through the 
conduit outlet. Finally included, is a means for substantial 
fluid sealing between the conduit outlet and the first gate 
member, between the conduit outlet and the second gate 
member, between the first and second gate members, and 
between the first and second gate members interface and 
the conduit outlet, when the first and second gate mem- 
bers are in the fully closed position. 
[0010] These and other objects of the present invention will be- 


come more readily appreciated and understood from a 

consideration of the following detailed description of the 

exemplary embodiment(s) of the present invention when 

taken together with the accompanying drawings, in which; 
Brief Description of Drawings 

[0011] Figure 1 shows a perspective view of the apparatus for 

controlling a fluid discharge with the gate members in the 

fully closed position; 
[0012] Figure 2 shows a perspective view of the apparatus for 

controlling a fluid discharge with the gate members in the 

fully open position; 
[0013] Figure 3 shows a side elevation view of the apparatus for 

controlling a fluid discharge with the gate members in the 

fully open position; 
[0014] Figure 4 shows a top view of the apparatus for controlling 

a fluid discharge with the gate members in the fully closed 

position; 

[0015] Figure 5 shows section 5-5 from Figure 1 specifically 
detailing the interface between the gate members in the 
fully closed position; 

[0016] Figure 6 also shows section 5-5 from Figure 1 specifi- 
cally detailing the interface between the gate members in 
the partially open position; 


[0017] Figure 7 shows section 7-7 from Figure 1 specifically 
detailing the interface between the gate members in the 
fully closed position including an elastomeric plug and 
setscrew; 

[0018] Figure 8 shows section 8-8 from Figure 2 specifically 

detailing the interface between the first gate member and 
the conduit opening with the first gate member in the 
fully open position; 

[0019] Figure 9 also shows section 8-8 from Figure 2 specifi- 
cally detailing the interface between the first gate member 
and the conduit opening with the first gate member in the 
fully open position with a cutaway showing the uncom- 
pressed gate seal; 

[0020] Figure 10 shows section 10 - 10 from Figure 1 specifically 
detailing the interface between the first gate member and 
the conduit opening with the first gate member in the 
fully closed position; 

[0021] Figure 11 shows a perspective end view of the conduit 
opening with the first and second gate members in the 
fully opened position, specifically detailing the continuous 
concave and convex sections of the conduit opening; 

[0022] Figure 12 shows a top view of the conduit opening only, 
specifically detailing the concave section; 


[0023] Figure 13 shows a side elevation view of the conduit 
opening only, specifically detailing the convex section; 

[0024] Figure 14 shows a crossection of the gate seal only, taken 
from the gate seal assemblies of Figures 8, 9, and 10; and 

[0025] Figure 15 shows a perspective use view of the apparatus 
for controlling a fluid discharge with the gate members in 
the fully open position indicating the fluid flows. 

[0026] REFERENCE NUMBER IN DRAWINGS 

[0027] 20 Apparatus for controlling a fluid discharge 

[0028] 22 Fluid discharge 

[0029] 23 Conduit base 

[0030] 24 Conduit opening 

[0031] 25 Conduit outlet convex section radius 

[0032] 26 Conduit 

[0033] 27 Conduit longitudinal axis 

[0034] 28 Conduit inlet 

[0035] 29 Conduit X axis at the conduit outlet 

[0036] 30 Conduit outlet or opening 

[0037] 3 1 Conduit Y axis at the conduit outlet 


[0038] 32 Conduit outlet concave section 

[° 039 ] 33 Conduit interior 

[0040] 34 Conduit outlet convex section 

[0041] 35 Conduit exterior 

[0042] 3 6 Discharge fluid fan out 

[0043] 37 Conduit interior surface 

[0044] 33 First arcuately curved gate member 

[0045] 39 First curved gate member support arms 

[0046] 40 Second arcuately curved gate member 

[0047] 41 Second curved gate member support arms 

[0048] 42 Means for rotatably mounting gate members externally 
to the conduit 

[0049] 44 Trunnion rotatable mounts of gate members externally 

to the conduit 
[0050] 45 Trunnion shaft longitudinal axis 

[0051] 46 Means for moving gate members 

[0052] 47 Trunnion slidable lockable engagement to the conduit 
exterior 

[0053] 43 Means for substantial fluid sealing 


[0054] 

49 

Linear actuator 

[0055] 

50 

Gate seal 

[0056] 

51 

Gate seal bulb 

[0057] 

52 

Gate seal mounting clamp set 

[0058] 

53 

Gate seal tangential extension 

[0059] 

54 

Fastener for gate seal and mounting clamp set 

[0060] 

55 

Gate seal bulb periphery 

[0061] 

56 

Gate seal mounting clamp set support bar 

[0062] 

57 

Gate seal bulb centerline 

[0063] 

58 

First curved gate member seat 

[0064] 

59 

Gate seal aperture centerline 

[0065] 

60 

Second curved gate member seat 

[0066] 

61 

Labyrinth interface 

[0067] 

62 

First curved gate member structure 

[0068] 

63 

Gate seal bulb periphery to tangential extension radius 

[0069] 

64 

Second curved gate member structure 

[0070] 

66 

First curved gate member skin plate 


[0071] 57 First curved gate member debris plate 

[0072] 53 Second curved gate member skin plate 

[0073] 59 Second curved gate member debris plate 

[0074] 70 Conduit outlet flow ring 

[0075] 7i Conduit outlet flow ring apertures 

[0076] 72 Gate fully open position flowring clearance 

[OO 77 ] 73 Conduit wall thickness 

[0078] 74 cate flow plate clearance 

[0079] 75 c a te seal interference 

[0080] 73 G a te seal mounting base thickness 

[0081] so Gate seal overall length 

[0082] 82 Gate seal bulb diameter 

[0083] 84 Gate seal mounting aperture 

[0084] 86 Gate seal mounting aperture distance to bulb center 
line 

[0085] 88 Gate seal bulb centerline to bulb outer periphery 

[0086] 90 Gate seal support elastomeric segment 

[0087] 91 Gate seal fluid chamber 


[0088] 92 Elastomeric strip 

[0089] 93 Elastomeric strip cavity 

[0090] 94 Elastomeric strip support length 

[0091] 96 First gate member seat angle at labyrinth 

[0092] 93 Second gate member seat elastomeric strip contact an- 
gle 

[0093] ioo Second gate member seat elastomeric strip contact 
length 

[0094] 102 Second gate member seat clearance surface at 
labyrinth 

[0095] 103 Second gate member seat clearance surface angle at 

labyrinth 
[0096] 104 Elastomeric plug 

[0097] 106 Elastomeric plug setscrew 

[0098] 107 Labyrinth split line 

[0099] 108 Elastomeric plug trim area 

[0100] no Linkage assembly 

[0101] 112 Link rods 

[0102] H4 Guide 


[0103] H6 Guide rod 

[0104] us External environment 

[0105] 120 Clearance between elastomeric segment and gate seal 

[0106] 122 Right triangle portion perpendicular side one of cavity 

[0107] 124 Right triangle portion perpendicular side two of cavity 

[0108] 126 Right triangle portion angled side of cavity 
Detailed Description 

[0109] with initial reference to Figures 1 through 4, and Figures 
11 through 13, which detail the physical structure of the 
apparatus for controlling a fluid discharge 20 and to Fig- 
ure 15 that shows the fluid discharge 22 operational char- 
acteristics of the apparatus for controlling a fluid dis- 
charge 20 the following description is given. Figure 1 
shows a perspective view of the apparatus for controlling 
a fluid discharge 20 with the first arcuately curved gate 
member 38 and the second arcuately curved gate member 
40 in the fully closed position. Figure 2 shows a perspec- 
tive view of the apparatus for controlling a fluid discharge 
20 with the first arcuately curved gate member 38 and the 
second arcuately curved gate member 40 in the fully open 
position. Figure 3 shows a side elevation view of the ap- 


paratus for controlling a fluid discharge 20 with the first 
arcuately curved gate member 38 and the second arcu- 
ately curved gate member 40 in the fully open position. 
Figure 4 shows a top view of the apparatus for controlling 
a fluid discharge 20 with the first arcuately curved gate 
member 38 and the second arcuately curved gate member 
40 in the fully closed position. Figure 11 shows a per- 
spective end view of the conduit opening 30 with the first 
arcuately curved gate member 38 and the second arcu- 
ately curved gate member 40 in the fully opened position, 
specifically detailing the continuous concave 32 and con- 
vex 34 sections of the conduit opening 30. Figure 12 
shows a top view of the conduit opening 30 only, specifi- 
cally detailing the concave section 32. Figure 13 shows a 
side elevation view of the conduit opening only 30, 
specifically detailing the convex section 34. Figure 15 
shows a perspective use view of the apparatus for con- 
trolling a fluid discharge 20 with the first arcuately curved 
gate member 38 and the second arcuately curved gate 
member 40 in the fully open position indicating the fluid 
discharge flows 22 and discharge "fan out"36 fluid flow, 
note however, that the "fan out" 36 fluid flow typically oc- 
curs with the first arcuately curved gate member 38 and 


the second arcuately curved gate member 40 in the par- 
tially open position. The preferred constructions described 
are for the exemplary embodiment of the apparatus for 
controlling a fluid discharge 20, however, these preferred 
constructions are not limiting in that other sizes, materi- 
als, and construction and/or fabrication methods could be 
used as dictated by a particular installation and applica- 
tion. 

1 °] Focusing more particularly on the apparatus for control- 
ling a fluid discharge 20 through an opening in a conduit 
24, and specifically upon the conduit section 26, the ap- 
paratus for controlling a fluid discharge 20 includes a 
conduit section 26 that includes a conduit inlet 28, a con- 
duit interior 33, and a conduit exterior 35. The conduit 
section 26 also includes a conduit outlet or opening 30 
having a continuously curved perimeter surface defining 
the conduit opening 30 that includes oppositely disposed 
concave sections 32 and oppositely disposed convex sec- 
tions 34, wherein the concave 32 and convex 34 sections 
are continuous. The convex sections 34 are operational to 
reduce discharge fluid "fan out" 36 of the discharge fluid 
22 from the conduit opening 30 as best shown in Figure 
15. Reducing the potential of the fluid flow discharge to 


"fan out" 36 from the conduit outlet 30, helps prevent 
creating an unclean jet and associated problems when the 
fluid discharge flow 22 is into a confined region such as 
an open flow channel, canyon, and the like by decreasing 
the potential for fluid flow 22 erosion damage extending 
perpendicular from the direction of the fluid flow 22 out 
of the conduit outlet 30. The conduit section 26 has a 
conduit longitudinal axis 27 and looking specifically to the 
conduit outlet 30, a conduit X axis 29 and a conduit Y axis 
31 (as best shown in Figures 2 and 11) for orientation of 
the first arcuately curved gate member 38 and the second 
arcuately curved gate member 40 to the conduit section 
26. The conduit section 26 is a conventional, heavy duty 
type of conduit used for transferring large quantities of 
fluid, typically used in the irrigation, municipal water sup- 
plies, and hydro electric applications. The conduit section 
26 is normally circular in cross section having a forty eight 
(48) inch diameter in the exemplary embodiment and be- 
ing of rolled or extruded construction and is of a length 
suitable for the various attachments on the conduit exte- 
rior 35 as will be subsequently described for the appara- 
tus for controlling a fluid discharge 20. Also, the conduit 
section 26 is preferably of an increased wall thickness 73 


as best shown in Figure 10, as required by conventional 
structural engineering calculations for the conduit section 
26 to have sufficient structural strength for the apparatus 
for controlling a fluid discharge 20, relating to pressure 
and temperature operating parameters, and other forces 
and loads. In addition, conduit section 26 that is normally 
circular in cross section having a forty eight (48) inch di- 
ameter in the exemplary embodiment in forming the con- 
vex section 34 on the conduit outlet 30, a radius 25, 
which is preferably about two foot, eight and five six- 
teenths inches (2" 8 5/16") is best shown in Figure 13. 
Cutting the radius 25 at the conduit outlet 30 as de- 
scribed above to form the convex section 34 results in the 
concave section 32 resultantly forming at the conduit out- 
let 30. However, the conduit section 26 diameter, length, 
and concave radius / convex radius can vary depending 
upon the specifics of the particular application of the ap- 
paratus for controlling a fluid discharge 20. The conduit 
inlet 28 is a conventional attachment interface such as a 
flanged connection utilizing studs, nuts, and a gasket, 
normally connection to a fluid source that is desired to be 
controlled, such as a dam outlet, irrigation storage, and 
the like. Materials of construction of the conduit section 


26 are preferably structural carbon steel, however, alter- 
nate materials would be acceptable such as stainless steel, 
or a plating or cladding of a combination of carbon steel 
and stainless steel, or other materials suitable for the fluid 
and environmental conditions. The conduit section 26 can 
be supported by a base 23 (as best shown in Figures 1 
through 3) that also preferably constructed of structural 
carbon steel that is designed for a particular application 
installation of the apparatus for controlling a fluid dis- 
charge 20, the base could also be constructed of alternate 
materials as would be acceptable for a particular installa- 
tion. As in typical in the aforementioned application for 
the apparatus for controlling a fluid discharge 20 the base 
23 is preferably filled with grout at installation for added 
strength, corrosion resistance, and vibration dampening, 
alternatively grout in the base 23 may not be required de- 
pending upon the base 23 strength, corrosion risk, and 
vibration dampening characteristics for a specific applica- 
tion. 

1 ] Looking particularly at the conduit opening 30 as is best 
shown in Figures 2, 3, 11, 12, 13, and 15 for the continu- 
ously curved perimeter surface defining the conduit open- 
ing 30 that includes oppositely disposed concave sections 


32 and oppositely disposed convex sections 34, wherein 
the concave 32 and convex 34 sections are continuous, 
Figures 11, 12, and 13 show the conduit opening 30 best. 
As the conduit opening 30 includes a face that is substan- 
tially equal to the wall thickness of the conduit section 26 
an option is provided for, that can effectively increase the 
face width or size of the conduit opening 30 by adding a 
support bar 56 (as best shown in Figure 10) constructed 
of a material compatible to the conduit section 26 and at- 
tached to the conduit exterior 35 by welding, fasteners, 
and the like. The support bar 56 can completely surround 
the conduit exterior 35 or multiple segments or portions 
thereof as required. The attachment methods of the 
aforementioned and subsequently described conduit sec- 
tion 26 features and adjacent attachments utilize conven- 
tion structural steel construction such as welding, fasten- 
ers, shrink fits, and the like. 
12 ] Further included in the apparatus for controlling a fluid 
discharge 20 is a first arcuately curved gate member 38 
and a second arcuately curved gate member 40. The first 
arcuately curved gate member 38 and the second arcu- 
ately curved gate member 40 each have a radius of curva- 
ture to match that of the conduit outlet 30 and maintain a 


close clearance between the first arcuately curved gate 
member 38 and the second arcuately curved gate member 
40 and the conduit outlet 30 throughout the range of 
movement between the fully closed position as shown in 
Figure 1 and the fully open position as shown in Figure 2. 
The materials of construction of the first gate member 38 
and the second gate member 40 are preferably two (2) 
inch thick stainless steel curved plate (as best shown in 
Figure 7), or alternatively a first stainless steel skin plate 
66 adjacent to the first gate member 38 and a second 
stainless steel skin plate 68 adjacent to the second gate 
member 40 (as best shown in Figures 5, 8, and 9). The 
first skin plate 66 and the second skin plate 68 allow the 
first gate member 38 and the second gate member 40 to 
be constructed of structural carbon steel as the first skin 
plate 66 and the second skin plate 68 face the fluid flow 
22 as the first 38 and second 40 gate members move to- 
wards the fully closed position. The attachment of the first 
skin plate 66 and the second skin plate 68 to the first gate 
member 38 and the second gate member 40 respectively 
are by conventional methods such as welding, fasteners, 
adhesives, cladding, and the like. Optionally, if the hy- 
draulic loads require additional strength of the first 38 


and second 40 gate members to prevent excessive deflec- 
tion, the first arcuately curved gate member 38 can have 
additional structure 62 and the second arcuately curved 
gate member 40 each can have additional structure 64 to 
be placed upon the outer or non fluid 22 side of the first 
38 and second 40 gate members. This is to further brace 
the first 38 and second 40 gate members against exces- 
sive deflection due to hydraulic loads especially as the 
first 38 and second 40 gate members move towards the 
fully closed position from the fully open position, wherein 
the deflection of the first 38 and second 40 gate members 
can make the fluid sealing more difficult between the first 
38 and second 40 gate members and the conduit outlet 
30 (as best shown in Figures 1 through 3). The first gate 
structure 62 and the second gate structure 64 are prefer- 
ably constructed of built up structural steel utilizing "L" 
shaped beams sized one (1) inch by five (5) inch for a 
beam web and two (2) inch by five (5) inch for a beam 
flange positioned substantially parallel to the conduit X 
axis 29 with one (1) inch and one half (1/2) inch stiffener 
plates positioned perpendicular to the beam webs as re- 
quired by conventional design calculations. Also, a first 
gate member debris plate 67 and a second gate member 


debris plate 69 can be attached by welding, fasteners, and 
the like to the beam flanges forming the outer most por- 
tion of the first gate member 38 and the second gate 
member 40 to help keep debris out of the first gate struc- 
ture 62 and the second gate structure 64 on the side of 
the first 38 and second 40 gate members on the side op- 
posite of the fluid discharge 22. 
13 ] Continuing further on the apparatus for controlling a fluid 
discharge 20 also included is a means 42 for rotatably 
mounting the first 38 and second 40 gate members ex- 
ternally 35 to the conduit 26. Functionally, the first 38 
and second 40 gate members are operational to move 
from a fully closed position (see Figures 1 and 4) to a fully 
open position (see Figures 2, 3, 11, and 15), the first 38 
and second 40 gate members in the fully closed position 
are adjacent to the conduit outlet 30 and have an adjacent 
interface to each other (as best shown in Figures 5, 6, 7, 
and 10). As the first 38 and second 40 gate members 
transition to the fully open position (as best shown in Fig- 
ures 2, 3, 8, 9, 11, and 15) from the fully closed position 
(as best shown in Figures 1, 5, and 7) the first 38 and sec- 
ond 40 gate members remain adjacent to the conduit out- 
let 30. The first 38 and second 40 gate members transi- 


tioning substantially symmetrically in opposite directions 
from the fully closed position to the fully open position 
and vice versa, remaining adjacent to the concave sections 
32 in the fully open position (as best shown in Figures 2, 
8, 9, 11, and 15). 
14 ] The means 42 for rotatably mounting the first 38 and sec- 
ond 40 gate members externally 35 to the conduit 26 is 
preferably constructed of a pair of trunnions 44. Each 
trunnion 44 is adjacent to an opposite side of the conduit 
exterior 35 (as best shown in Figures 1, 2, 3, 4, and 15). 
In the exemplary embodiment, the each trunnion 44 in- 
cludes an approximately ten (10) inch diameter structural 
carbon steel shaft extending from the conduit exterior 35 
positioned such that the trunnion 44 shaft longitudinal 
axis 45 is substantially perpendicular to the conduit lon- 
gitudinal axis 27. The trunnions 44 are oppositely dis- 
posed on the conduit exterior 35 sharing approximately 
the same longitudinal axis 45 as best depicted in Figure 4. 
The trunnions 44 can alternatively be different sizes and 
materials as hydraulic loads and the size of the apparatus 
for controlling a fluid discharge 20 and more specifically 
the size of the conduit 26 as dictated by conventional en- 
gineering calculations. Optionally, each of the trunnions 


44 that is adjacent to an opposite side of the conduit ex- 
terior 35 is preferably attached to the conduit exterior 35 
by a slidable lockable engagement 47 (as best shown in 
Figures 2, 4, and 15) that is operational to allow the trun- 
nions 44 to move substantially parallel to the longitudinal 
axis 27 relative to the conduit section 26 allowing a clear- 
ance 74 (as best shown in Figure 8) to be set between the 
conduit outlet 30 and the first 38 and second 40 gate 
members. The slidable lockable engagement 47 between 
the trunnions 44 and the conduit exterior 35 can be ac- 
complished by the use of adjacent slidable plates wherein 
the outermost plate has slots elongated substantially par- 
allel to the conduit longitudinal axis 27, and the inner- 
most plate is attached to the conduit exterior 35. The 
slots in the outermost plate preferably receiving a 
threaded stud from the innermost plate, thus the slotted 
plate can slide substantially parallel to the conduit longi- 
tudinal axis 27 and be lockable by threading a nut to the 
threaded stud to clamp the slidable plate to the stationary 
plate on the conduit exterior 35, with preferably a plural- 
ity of slots, studs, and nuts utilized for the slidable lock- 
able engagement 47 as previously described. Other com- 
binations of bolts and nuts or other type fasteners that 


provide for the slidable lockable engagement 47 as previ- 
ously described would be acceptable also. 
15 ] Also included in the means 42 for rotatably mounting the 
first 38 and second 40 gate members externally 35 to the 
conduit 26 is a first set of support arms 39 attached to 
the first gate member 38, the first set of support arms 39 
are also rotatably attached to the trunnions 44, and a sec- 
ond set of support arms 41 attached to the second gate 
member 40, the second set of support arms 41 are also 
rotatably attached to the trunnions 44. The trunnions 44, 
first set of support arms 39, and second set of support 
arms 41 are operational to move the first 38 and second 
40 gate members from a fully closed position (as best 
shown in Figures 1 and 4) to a fully open position (as best 
shown in Figures 2, 3, and 15) and vice versa. The first 38 
and second 40 gate members in the fully closed position 
are adjacent to the conduit outlet 30 and have an adjacent 
interface to each other (as best shown in Figures 5, 6, and 
7). The first 39 and second 41 set of support arms are 
preferably constructed of one and one half (1 Vi) inch thick 
structural carbon steel plate that is attached to the first 38 
and second 40 gate members respectively preferably by 
welding. Alternative sizes and materials for the first 39 


and second 41 set of support arms could be used de- 
pending again upon the hydraulic loads and size of the 
apparatus for controlling a fluid discharge 20, environ- 
mental corrosion resistance, and more specifically the size 
of the conduit 26. Again as the first 38 and second 40 
gate members transition to the fully open position refer- 
ence Figures 2, 8, 9, 11, and 15, from the fully closed po- 
sition reference Figures 1, 5, and 7, the first 38 and sec- 
ond 40 gate members remain adjacent to the conduit out- 
let 30, with the first 38 and second 40 gate members in 
the fully open position remaining adjacent to the concave 
sections 32 in the fully open position reference Figures 2, 
8, 9, 11, and 15. 
16 ] Optionally, also further included in the means 42 for ro- 
tatably mounting the first 38 and second 40 gate mem- 
bers externally 35 to the conduit 26 is preferably a link- 
age or linkage assembly 110 that is pivotally attached to 
the first 39 and second 41 set of support arms, with the 
linkage 110 also slidably engaged to the conduit exterior 
35. More specifically, the linkage 110 includes link rods 
112 that are pivotally connected to the first 39 and sec- 
ond 41 set of support arms on one end and pivotally con- 
nected to guides 114 on the other end, with the guides 


114 being slidably engaged to guide rods 116 that are at- 
tached to opposing sides of the conduit exterior 35 as 
best depicted in Figures 1, 3, and 4. The linkage 110 is 
operational to cause substantially equal and opposite 
movement of the first 38 and second 40 gate members as 
the first 38 and second 40 gate members transition from 
the fully closed position to the fully open position and vice 
versa in an attempt to more positively balance the hy- 
draulic loads placed upon the first 38 and second 40 gate 
members from the fluid discharge 22. 
1? ] Also included in the apparatus for controlling a fluid dis- 
charge 20 is a means 46 for moving the first 38 and sec- 
ond 40 gate members between the fully closed position 
and the fully open position and vice versa, as best shown 
in Figures 1, 3, and 4, wherein the first 38 and second 40 
gate members are operational to control the fluid dis- 
charge 22 through the conduit outlet 30. The means 46 
preferably includes a linear actuator 49 that is attached 
between the conduit exterior 35 and pivotally attached to 
the first 38 and second 40 gate members. More particu- 
larly, the linear actuator 49 is selected from the group 
consisting essentially of hydraulic actuators, pneumatic 
actuators, and mechanical actuators. Specifically, in the 


exemplary embodiment of the apparatus for controlling a 
fluid discharge 20 the linear actuator 49 is preferably a 
pair of linear actuators 49 that are pivotally attached to 
the conduit exterior 35 on one end and pivotally attached 
to each of the first 38 and second 40 gate members on 
the other end wherein the linear actuators 49 are hy- 
draulic cylinders having approximately forty (40) inches of 
travel being a hydraulic cylinder NFPA style MP1, with a 
six (6) inch diameter bore and a three (3) inch diameter 
stem. Other sizes and types of linear actuators would be 
acceptable depending upon the size of the apparatus for 
controlling a fluid discharge 20 and specifically the size of 
the conduit section 26 and the resultant hydraulic loads to 
be accommodated. 
18 ] Moving next to the fluid sealing structure of the apparatus 
for controlling a fluid discharge 20, there is included a 
means 48 for substantial fluid sealing which includes 
three distinct sealing interfaces, with the first sealing in- 
terface being between the conduit outlet 30 and the first 
gate member 38 and between the conduit outlet 30 and 
the second gate member 40. The second sealing interface 
is between the first 38 and second 40 gate members, and 
the third sealing interface is between the first 38 and sec- 


ond 40 gate members interface and the conduit outlet 30. 
The aforementioned means 48 for substantial fluid sealing 
is functional when the first 38 and second 40 gate mem- 
bers are in the fully closed position, thus operationally 
fluid sealing which is substantially sealing the fluid dis- 
charge 22 from within the conduit section 26 from mi- 
grating to the external environment 118 when the first 38 
and second 40 gate members are in the fully closed posi- 
tion. As with any apparatus for controlling a fluid dis- 
charge 20 and more particularly any type of valve the ac- 
ceptable or allowable leak rate when the valve is in the 
fully closed position is dependent upon the particular ap- 
plication of the valve being the environment of the valve 
and the type of fluid contained within the valve. In this 
particular case for the apparatus for controlling a fluid 
discharge 20 the preferred maximum allowable fully 
closed position leak rate is approximately ten (10) gallons 
per minute (GPM). All three aforementioned means 48 for 
substantial fluid sealing work together to accomplish this 
preferred leak rate. However, other fully closed position 
leak rates either being lower or higher than the aforemen- 
tioned fully closed position leak rate could be determined 
acceptable depending upon the specifics of the apparatus 


for controlling a fluid discharge 20 installation location 
and the type of fluid 22. 
1Q ] Starting with the first sealing interface of the means 48 
for substantial fluid sealing between the conduit outlet 30 
and the first gate member 38 and the means 48 for sub- 
stantial fluid sealing between the conduit outlet 30 and 
the second gate member 40 preferably includes a contin- 
uous gate seal 50 that is adjacent to the conduit outlet 30 
as best shown in Figures 7, 8, 9, 10, and 14. Wherein the 
gate seal 50 slidably contacts each of the first 38 gate 
member and the second 40 gate member through the 
range of movement of the first 38 and second 40 gate 
members from the fully closed position to the fully open 
position and vice versa. More particularly, and referring 
specifically to Figure 14, the gate seal 50 is formed from a 
gate seal bulb 51 defined by a gate seal bulb diameter 82 
with a tangential extension 53, with the tangential exten- 
sion 53 affixed to the conduit outlet 30 as best shown in 
Figures 8, 9, and 10. Specifically, looking at Figure 14, the 
gate seal 50 in the exemplary embodiment of the appara- 
tus for controlling a fluid discharge 20 has the gate seal 
bulb diameter 82 preferably at about one (1) inch with a 
tolerance of plus or minus one thirty second (1/32) of an 


inch. Continuing with the specifics of the gate seal 50, the 
gate seal bulb 51 centerline 57 distance 88 to the outer 
periphery 55 of the bulb 51 is about one half (1/2) of an 
inch, the tangential extension 53 has an aperture 84 for 
mounting by use of a fastener 54 (see Figures 8 and 9). 
The tangential extension 53 has a preferred mounting 
base thickness 78 of about five sixteenths (5/16) of an 
inch, wherein the tangential extension 53 extends from 
the seal bulb 51 being tangential to the seal bulb periph- 
ery 55 in accordance with the aforementioned preferred 
dimensions resulting in the gate seal 50 having a some- 
what sideways "music note" shape. The distance 86 from 
the centerline 57 to the aperture 84 centerline 59 is 
preferably about one and three eights (1 3/8) inches with 
the overall length 80 of the gate seal 50 being about two 
and five sixteenths (2 5/16) of an inch with a tolerance of 
about plus or minus one sixteenth (1/16) of an inch. A ra- 
dius 63 is of necessity formed between the bulb periphery 
55 and the tangential extension 53 that is preferably 
about three eights (3/8) of an inch. The preferred materi- 
als of construction for the gate seal 50 are a combination 
of neoprene and fluorocarbon and more specifically hav- 
ing the fluorocarbon form an about thirty thousandths 


(0.030) of an inch thick exterior skin or band partially or 
alternatively fully around a core constructed of neoprene, 
wherein the fluorocarbon and neoprene are bonded to one 
another. Alternatively, the gate seal 50 could assume a 
number of different configurations and different mate- 
rial(s) of construction depending upon the specifics of the 
installation of the apparatus for controlling a fluid dis- 
charge 20 and the fluid 22 used. The gate seal 50 can be 
of an integral single piece construction, or a single piece 
construction formed by a plurality of segments that are 
vulcanized, utilize a sealant, or the like placed between 
the segments to form a substantially fluid tight seal be- 
tween the aforementioned segments. Optionally, the gate 
seal 50 can be segmented into a plurality of approxi- 
mately semi circular portions that are installed separately 
upon the conduit outlet 30 for ease of handling and in- 
stallation, requiring that an appropriate vulcanization pro- 
cess, sealant, or the like be placed inbetween the gate seal 
50 segments at installation to form a substantially fluid 
tight seal between the aforementioned segments. Also, 
preferably a plurality of fasteners 54 can be utilized to at- 
tach the gate seal 50 to the conduit outlet 30. 
[0120] Operationally, referring in particular to Figures 8, 9, and 


10, the gate seal 50 seal bulb 51 periphery 55 is relatively 
positioned to each of the first gate member 38 and the 
second gate member 40 such that the seal bulb periphery 
55 is compressed or has an interference 76 of about three 
sixteenths (3/16) of an inch as against each of the first 
gate member 38 and the second gate member 40. This 
gate seal 50 compression of the seal bulb 51 on the pe- 
riphery 55 is what constitutes the aforementioned slidable 
contact between the gate seal 50 bulb 51 periphery 55 
and the first 38 and second 40 gate members. In addition, 
wherein the gate seal 50 is affixed or attached to the con- 
duit outlet 30 utilizing the fastener 54 through the aper- 
ture 84 in the tangential extension 53 with the tangential 
extension 53 clamped by a mounting clamp set 52 (as 
best shown in Figures 8 and 9) thus forming the first seal- 
ing interface of the means 48 for substantial fluid sealing 
between the conduit outlet 30 and the first gate member 
38 and the means 48 for substantial fluid sealing between 
the conduit outlet 30 and the second gate member 40. 
Optionally, the support bar 56 (referring to Figure 10) can 
be added, attached, or affixed to the conduit outlet 30, 
when the conduit outlet 30 has insufficient surface area 
for affixing the gate seal 50 to the conduit outlet 30. The 


amount of compression of the gate seal 50 bulb periphery 
55 and the particulars of affixing the gate seal 50 to the 
conduit outlet can be varied depending upon the specifics 
of the installation of the apparatus for controlling a fluid 
discharge 20 and the fluid 22 used. 
[0121] Optionally, to further enhance the first sealing interface of 
the means 48 for substantial fluid sealing between the 
conduit outlet 30 and the first gate member 38 and the 
means 48 for substantial fluid sealing between the con- 
duit outlet 30 and the second gate member 40 and to 
help protect the gate seal 50 from fluid 22 velocity, fur- 
ther included is a conduit outlet flow ring 70 that is posi- 
tioned adjacent to an interior surface 37 of the conduit 
26. The conduit outlet flow ring 70 forms a surrounding 
sidewall extending from and beyond the conduit outlet 30 
as best shown in Figures 8, 9, and 10. The conduit outlet 
30 flow ring 70 not normally contacting the first gate 
member 38 or the second gate member 40. The conduit 
outlet flow ring 70 is operational to help shield the gate 
seal 50 from the fluid discharge 22, particularly the fluid 
discharge 22 velocity, allowing the gate seal 50 to operate 
in more of a static fluid 22 environment to reduce poten- 
tial damage to the gate seal 50. The conduit outlet flow 


ring 70 is preferably positioned adjacent to the conduit 
interior surface 37 to form a substantially smooth surface 
transitioning from the conduit interior surface 37 to the 
conduit outlet ring 70 as best shown in Figures 8, 9, and 
10. The attachment of the conduit outlet ring 70 to the 
conduit interior surface 37 can be by shrink fit, welding, 
fasteners, and the like. The axial positioning of the con- 
duit outlet ring 70 relative to the conduit outlet 30 or in 
other words the aforementioned surrounding sidewall ex- 
tending of the conduit outlet ring 70 from and beyond the 
conduit outlet 30 is controlled by a clearance 74 (see Fig- 
ure 8) that is preferably a maximum of about one six- 
teenth (1/16) of an inch between the conduit outlet ring 
70 and both of the first 38 and second gate 40 members. 
The setting of the clearance 74 can be accomplished by 
the dimensions and tolerances of the associated elements 
and / or by the use of the aforementioned slidable lock- 
able engagement of the trunnions 44 to the conduit exte- 
rior 35 that allows the axial position (being parallel to the 
conduit longitudinal axis 27) of the first 38 and second 40 
gate members to be set relative to the conduit outlet 30. 
Another alternative for setting the axial positioning of the 
conduit outlet ring 70 relative to the conduit outlet 30 or 


in other words the aforementioned surrounding sidewall 
extending of the conduit outlet ring 70 from and beyond 
the conduit outlet 30 is controlled by a clearance 74 (see 
Figure 8) would be by removing material from the conduit 
outlet ring 70 adjacent to clearance 74 by for example fil- 
ing, grinding, machining, and the like. Additionally, when 
the first 38 and second 40 gate members are in the fully 
open position a clearance 72 to set the fully open position 
of the first 38 and second 40 gate members as against the 
conduit outlet flow ring 70 and subsequently the conduit 
outlet 30. The preferred dimension of the clearance 72 is 
about three sixteenths (3/16) of an inch as best shown in 
Figure 8. Clearance 72 is preferably set by adjustment in 
the means 42 for rotatably mounting the first 38 and sec- 
ond 40 gate members and / or the means 46 for moving 
the first 38 and second 40 gate members. The materials 
of construction for the conduit outlet flow ring 70 are 
preferably brass or a like material. 
[0122] Again optionally, referring specifically to Figures 5 and 10, 
to further enhance the first sealing interface of the means 
48 for substantial fluid sealing between the conduit outlet 
30 and the first gate member 38 and the means 48 for 
substantial fluid sealing between the conduit outlet 30 


and the second gate member 40, the conduit outlet flow 
ring 70 includes a plurality of apertures 71 in the sur- 
rounding sidewall extending from and beyond the conduit 
outlet 30 are positioned substantially within a range of 
about sixteen (16) degrees centered about the conduit X 
axis 29 at the conduit outlet 30. The conduit X axis 29 at 
the conduit outlet 30 is substantially adjacent to the in- 
terface of the first 38 and second 40 gate members when 
in the fully closed position. The preferred size of the 
apertures 71 is about one eighth (1/8) of an inch in diam- 
eter. The apertures 71 are operational to help equalize or 
relieve a pressure, thus controlling a pressure of the fluid 
discharge 22 between the conduit interior 35 and a gate 
seal fluid chamber 91 when the first 38 and second 40 
gate members are in the fully closed position or nearly 
closed position respectively, thus as the first 38 and sec- 
ond 40 gate members are approaching and stopping in 
the fully closed position. 
[0123] Further again optionally, again referring specifically to 

Figure 10, to further enhance the first sealing interface of 
the means 48 for substantial fluid sealing between the 
conduit outlet 30 and the first gate member 38 and the 
means 48 for substantial fluid sealing between the con- 


duit outlet 30 and the second gate member 40 further in- 
cluded is a plurality of elastomeric segments 90. Each the 
elastomeric segments 90 being about two (2) inches long 
positioned adjacent to the conduit outlet 30 and the sur- 
rounding sidewall of the conduit outlet ring 70 extending 
from and beyond the conduit outlet 30 with the elas- 
tomeric segments 90 being positioned within the gate 
seal fluid chamber 91. The elastomeric segments 90 are 
also positioned substantially centered lengthwise within a 
range of about sixteen (16) degrees centered about the 
conduit X axis 29 at the conduit outlet 30. Additionally, 
the elastomeric segments 90 are sized and configured to 
provide about an one sixteenth (1/16) inch clearance 120, 
essentially forming the fluid chamber 91 to the gate seal 
50 when the gate seal 50 is compressed about one eighth 
(1/8) inch from the first 38 and second 40 gate members. 
The elastomeric segments 90 are operational to provide 
the gate seal 50 with a support to help prevent excessive 
distortion of the gate seal 50 from the aforementioned 
compression as against the first 38 and second 40 gate 
members and from the fluid 22 pressure loading or in 
other words to help prevent the gate seal 50 from pro- 
truding between the first 38 and second 40 gate mem- 


bers. 

[0124] Continuing on to the second sealing interface, specifically 
referring to Figures 5, 6, and 7 for the means 48 for sub- 
stantial fluid sealing between the first 38 and second 40 
gate members in the exemplary embodiment of the appa- 
ratus for controlling a fluid discharge 20 is preferably ac- 
complished by a labyrinth interface 61 utilizing a continu- 
ous elastomeric strip 92 positioned parallel to the 
labyrinth interface 61. Wherein the elastomeric strip 92 is 
partially axially compressed in the labyrinth interface 61 
that is operational to form the second sealing interface 
when the first 38 and second 40 gate members are in the 
fully closed position. The compression of the elastomeric 
strip is preferably about fifty (50) percent axially with the 
compression substantially parallel to the conduit longitu- 
dinal axis 27. The materials of construction for the elas- 
tomeric strip 92 is preferably neoprene or a similar type of 
material. Optionally, the second sealing interface for the 
means 48 for substantial fluid sealing between the first 38 
and second 40 gate members can include for the labyrinth 
interface 61 a first seat 58 that is adjacent to the first gate 
member 38 and a second seat 60 that is adjacent to the 
second gate member 40. Wherein the first 58 and second 


60 seats contact forming the labyrinth interface 61, and in 
addition the first 58 and second 60 seats form an elas- 
tomeric strip cavity 93 that is sized and configured for the 
aforementioned elastomeric strip 92 compression. More 
specifically, the cavity 93 is shaped somewhat in the 
shape of a portion of a right triangle, wherein the first 
seat 58 in forming a portion of the labyrinth 61 also has a 
right triangle portion side two 124 that has a length 94 
being preferably about one (1) inch terminating in an an- 
gled portion forming angle 96 that is preferably about 
fifty six (56) degrees. The mating portion of the labyrinth 

61 in the second seat 60 is a seat clearance surface 102 
that has an angle 103 of preferably about thirty four (34) 
degrees, and in forming a mating portion of the cavity 93 
being specifically the right triangle portion, an angle 98 is 
preferably about fourteen (14) degrees that extends for a 
distance 100 that is preferably about seven eighths (7/8) 
of an inch. This distance 100 also termed an elastomeric 
strip 92 contact length and is what compresses the elas- 
tomeric strip 92 when the first 38 and second 40 gate 
members are in the fully closed position. The materials of 
construction for the first seat 58 and the second seat 60 
are constructed of materials selected from the group con- 


sisting essentially of brass, bronze, copper, and zinc. 
Preferably, for the exemplary embodiment of the appara- 
tus for controlling a fluid discharge 20 the material of 
construction for the first seat 58 and the second seat 60 
is brass, or the use of alternative materials as previously 
described. The attachment of the first 58 and second 60 
seats to the first 38 and second 40 gate members is 
preferably by fasteners, however, other attachment struc- 
tures would be acceptable such as shrink fit, pins (shrink 
or slidable), a removable engagement (dove tail and the 
like), adhesives, and welding or brazing or both welding 
and brazing. 

[0125] Further, continuing with the second sealing interface, 

again specifically referring to Figures 5, 6, and 7 for the 
means 48 for substantial fluid sealing between the first 38 
and second 40 gate members, the aforementioned cavity 
93 is in the form of a portion of a right triangle including 
two perpendicular sides respectively delineated as right 
triangle portion perpendicular side one 122, right triangle 
portion perpendicular side two 124, and a right triangle 
portion angled side 126, the right triangle portion is sub- 
stantially perpendicular to the labyrinth interface 61. 
Again, preferably the angle 98 is about fourteen (14) de- 


grees. The portion of a right triangle is defined as a right 
triangle that has the perpendicular side one 122 and the 
perpendicular side two 124 intersecting and having the 
angled side 126 only intersecting the perpendicular side 
one 122 and with the angled side 126 not intersecting 
perpendicular side two 124. The angled side 126 is oper- 
ational to wedge the elastomeric strip 92 into the cavity 
93 when the first 58 and second 60 seats contact when 
the first gate member 38 and said second gate member 
40 move from an open position to the fully closed posi- 
tion. 

[0126] Further, continuing with the third sealing interface, 

specifically referring to Figure 7, for the means 48 for 
substantial fluid sealing between the first 38 and second 
40 gate members interface and the conduit outlet 30 is 
accomplished by an elastomeric plug 104 retained by a 
setscrew 106 positioned within the second gate member 
40. Wherein the elastomeric plug 104 contacts the conduit 
outlet 30 in conjunction with a portion of the interface 
between the first 38 and second 40 gate members. The 
materials of construction for the elastomeric plug 104 are 
preferably neoprene or a similar type of material. More 
particularly, the elastomeric plug 104 is formed to provide 


a three way sealing between three different elements; be- 
ing the labyrinth interface between the first seat 58 and 
the second seat 60 and the gate seal 50. Thus, the third 
sealing interface helps to prevent fluid 22 leakage from 
migrating along the labyrinth interface 61, specifically the 
labyrinth split line 107, see Figures 5 and 7, with the 
labyrinth split line 107 being substantially parallel to the 
conduit X axis 29, that allows the leakage that is migrat- 
ing past the gate seal 50 and going to the external envi- 
ronment 118 when the first 38 and second 40 gate mem- 
bers are in the closed position. This third sealing interface 
occurs where the labyrinth forms a split line 107, again 
looking specifically at Figure 7, and the gate seal 50 can- 
not have enough flexibility to "fill in" to completely seal 
the labyrinth split line 107 leak path. Thus the elastomeric 
plug 104 is preferably formed 108 at the labyrinth split 
line 107 and being positioned radially adjacent to the gate 
seal 50 as shown in Figure 7, having the elastomeric plug 
104 formed 108 to help block the aforementioned leak 
path that is formed between at the labyrinth split line 107 
and the gate seal 50, by having the elastomeric plug 104 
contact the first seat 58 and the second seat 60 both at 
the labyrinth split line, and the gate seal 50 portion that is 


adjacent to the labyrinth split line 107, resulting in a re- 
duction of fluid 22 leakage at the labyrinth split line 107 
past the gate seal 50 substantially along the conduit X 
axis 29 at the conduit outlet 30 with the first 38 and sec- 
ond 40 gate members in the fully closed position. Prefer- 
ably a pair of elastomeric plugs 104 and associated ele- 
ments as previously described would be used, with one at 
each labyrinth split line 107 and gate seal 50 interface 
thus forming the third sealing interface for the means 48 
for substantial fluid sealing between the first 38 and sec- 
ond 40 gate members interface and the conduit outlet 30. 
Conclusion 

[0127] Accordingly, the present invention of an apparatus for 

controlling fluid discharge has been described with some 
degree of particularity directed to the embodiment(s) of 
the present invention. It should be appreciated, though, 
that the present invention is defined by the following 
claims construed in light of the prior art so modifications 
or changes may be made to the exemplary embodiment(s) 
of the present invention without departing from the in- 
ventive concepts contained therein. 


